A small-scale squid hand-jig fishery targeting the squids Loligo vulgaris and Loligo forbesi exists in the northwestern Iberian Peninsula. Its importance is evaluated using a model based on a short survey of fishery statistics. A total of 46 ports in Galicia operate this fishery. These ports were classified into three categories, according to characteristics relevant to the length of season in the fishery. Aguiño, Cedeira and Mugardos were selected as "model ports" for each of the three categories.
The loliginid squid fishery in Spain is centred on two species: Loligo vulgaris Lamarck, 1797 and Loligo forbesi Steenstrup, 1856 . Most catches are of L. vulgaris, which is the most common species in the Atlantic and the only one present in the Mediterranean in appreciable quantities. L. forbesi is caught along the Atlantic coast. It is impossible to determine the amount of L. forbesi and L. vulgaris since both species are included in the official fishing statistics as L. vulgaris (Guerra and Perez-Gandaras, 1983; . In the northwestern Iberian Peninsula (Galicia), both these squid species are caught as a by-catch in the multispecies trawler fishery and by direct small-scale handjig fishing .
The hand-jig fishery has remained largely unknown, being considered of little importance in contrast to the trawler fishery, from which annual catches have increased to approximately 400 t. A preliminary study showed that the handjig fishery was subject to variable exploitation. Catches are not recorded in the official landings statistics, and there are no data on production or exploitation rates. Juvenile, maturing and adult individuals of both species are caught in this fishery. It is estimated that the monthly catch during the 5 months of most intense fishing activity could be of the order of 70-90 t: a figure which would double the total annual catch in Galicia .
The particular characteristics of the hand-jig fishery, (i.e., seasonality, variability, dispersion, unsuitability or non-existence of data on catches and effort ), make management based on application of models currently in use for multispecies fisheries impossible (Pierce and Guerra, 1994) . Gomez-Muñoz (1990) has, nevertheless, developed a simple model for multispecies small-scale fisheries. This model was successfully applied to several fisheries in Mexico with a wide range of fishing methods and similar characteristics to the Galician hand-jig squid fishery. This model involves carrying out a survey among fishermen. The results are then used to estimate the total catch and catch per unit effort (CPUE) during the fishery period. The small-scale hand-jig fishery in Galicia differs from that considered in the study by Gomez-Muñoz (1990) in that it is more specific and uses only one fishing method. This paper describes catch levels and fishery performance from the small-scale hand-jig fishery in Galicia for the first time, based on a simple survey of fishermen carried out from April to November 1993 to estimate the catch levels for 1992.
Methods
From data on ports in Galicia, obtained during a monthly squid sampling programme between January 1991 and December 1992, five representative fishing sites of Galicia were selected. The ports of Cedeira, Finisterre, Mugardos, Bueu and Aguiño (Fig. 1) were visited monthly, between April and October 1993. The squid fishermen were interviewed personally on site. The surveys provided general information on squid fishing, that is, area, fishing season, catches, number of boats in each port, number of trips per month, catch per trip, etc., besides some other necessary data to apply to the chosen model (Gomez-Muñoz, 1990 ). Twenty-four fishermen were interviewed from the selected ports, which represented about 4.5% of all fishermen. Inquiries to each fisherman were carried out as many times as was necessary to obtain all the information required.
Between October and November 1993, other 41 small-scale squid fishing sites in Galicia were also visited. In order to classify these fishing sites, the general characteristics of the fishery, number of fishermen and number of boats used in each site were recorded.
Also, in Aguiño, data on the squid landings per boat and per day in 1992 were obtained from the daily sales registers at the port exchange. Aguiño is the only site in Galicia where this is possible. CPUE was estimated monthly from the total weight in kilograms Only in the case of Aguiño is it possible to validate model estimates against empirical data for catch and CPUE. Therefore, the raw data of CPUE and the total catches in Aguiño for 1992 were compared with estimates which generated the model for this port, making it possible to determine the margin of error between the model estimate and the real data.
The use of the model by Gomez-Muñoz (1990) to calculate the total catch of squid by the small-scale hand-jig fishery in Galicia involved the following steps:
(A) Obtaining TE, an auxiliary variable (Zin Gomez-Muñoz, 1990 ) which, proportionally, corresponds to the elapsed time between the month when maximum catch occurs and the end of the fishing season, calculated using the equation:
where S represents the month when the fishing season commences (e.g., January is 1), L is the length of the fishing season in months, M max is the month when maximum catch occurs, and lastly, I is an estimate of the relative rate of decrease in catch (slow decrease, I = 1; intermediary decrease, I = 2; rapid decrease I = 3). In this case, it was observed that squid catches experienced a rapid decrease, with a maximum of catches moving to the right, that is, towards the end of the fishing period. Therefore, the maximum catch occurs in the beginning of the fishing season.
(B) Calculation of f (x) , using the equation:
where f (x) , represents the bell-shaped function relating CPUE per trip and time in months.
(C) In the case of a given value of time t within the fishing season, the corresponding value of x to evaluate f (x) , in month t, is obtained from:
These values are included in the interval (-I,TE). This expression is valid only when the maximum catch occurs at the beginning of the fishing season (Gomez-Muñoz, 1990) , which is the case for this squid hand-jig fishery.
(D) Obtaining the monthly CPUE (C t ) according to the expression:
where f (I) , corresponds to the value of the function estimated in Eq. (3), substituting n for I, C max and C min being the maximum and minimum catches, respectively, recorded in the survey.
The most immediate application of this model is in calculating the total catch for each port. Given the characteristics of the fishery studied, the method applied was as follows.
Since the real number of fishing trips made by the whole fleet was unknown, the total catch (TC) was estimated using the equation:
where u is the average number of trips per month per boat from interviews, B is the average number of boats per month in a port and L is the length of the fishing season for each port in months, which is constant among ports in the same categories described below. The average CPUE (Cm) for the entire season was calculated using the expression:
The total catches by the small-scale hand-jig fishery for the whole of Galicia were calculated in the following manner:
(A) Three categories of fishing ports were defined, each with a "model port" which was selected from among the five representative fishing sites where surveys were performed: category A (with Aguiño as "model port"), comprising ports where the geographical and meteorological conditions make squid fishing possible throughout the year; category B (model port Cedeira) , constituted by ports where the geographical and meteorological conditions make squid fishing possible only during the summer and autumn months; and category C (model port Mugardos), formed by ports where sports fishing is practised during the summer months.
(B) To each "model port" an arbitrary fishing power equivalent to the unit was assigned.
(C) The other fishing ports in Galicia were classified into each of the three categories defined.
(D) According to the number of boats in each port, in comparison with those at the model port, the relative fishing power for each fishing site was estimated.
(E) The total annual catch for each of the other ports (TC (p) ) was calculated based on the total catch for each model port (TC (I) ), according to the expression:
where V I and V p , respectively, are the total number of estimated fishing season for the model port and the fishing site, calculated according to:
Finally, the total squid catch in the small-scale hand-jig fishery for 1992 was estimated by summing up the catches calculated for each fishing site on the Galician coast for that year. The length of the fishing season varies, according to the geographic location of the port and the meteorological conditions. In the case of sheltered sites, the fishery may last the whole year. At other more exposed sites, the fishing season may be during only the summer and autumn months. In all these cases, fishing days are restricted to when the sea is calm. All squid caught in this fishery are consumed locally and fresh.
Catches in Aguiño for 1992
Fig . 2 shows the monthly variation in the number of fishing boats and the monthly catch per boat in the port of Aguiño for 1992. At this port there were catches throughout the year, the summer and early autumn being the periods of highest fishing activity.
The CPUE in the small-scale hand-jig fishery of Aguiño during 1992 (Table 1) increased from January to March, decreased in April and then increased from May to September, when the maximum CPUE of 12.44 kg per boat per trip occurred. The total squid catch in Aguiño for 1992 was 15.5 t.
Types of ports
A total of 46 ports and sites in Galicia operate a small-scale hand-jig fishery, with an average fishing fleet of 555 boats during 1992 in Galicia (Table 2 ). These ports were classified into the three categories described.
Category A: Model port, Aguiño. Twelve ports are included in this category (Table 2 ).
Category B: Model port, Cedeira. Twenty-seven ports are included in this category (Table 2 ).
Category C: Model port, Mugardos. Seven ports are included in this category (Table 2) .
Estimates based on the model
Twenty-four fishermen were interviewed from the ports of Aguiño, Cedeira, Mugardos, Finisterre and Bueu. Based on these data, the CPUE for each port was estimated for 1992 ( Table 3 ).
The monthly CPUE calculated from the sales statistics recorded in the port of Aguiño and the estimated CPUE from the model (Fig. 3) showed no significant differences (r = 0.89, *** P > 0.001, fd = 10). The empirical annual catch was similar to the predicted annual catch (15.5 and 14.6 t, respectively), with a 5.8% difference.
From Eqs. (6) and (8) and values of 
Discussion
Although the small-scale hand-jig fishery for loliginid squid also exists locally in various areas of the northeastern Atlantic and the Mediterranean (Worms, 1983; Sanchez, 1988; Cunha and Moreno, 1994; , only in the Azores, where the fishery targets L. forbesi, has it been described in detail (Martins, 1982; Porteiro, 1994) . The similar characteristics of these small-scale fisheries, particularly along the coasts of Italy, Portugal and other regions of Spain, make it possible for models, such as the one by Gomez-Muñoz (1990) based on personal interviews with fishermen, to be useful for evaluating them.
This model requires certain initial information which is easily obtainable. However, since this information is based on the appraisals and memory of the fishermen, it is necessary to interview several at each port to obtain an average value. The greater the number of interviews, the more accurate are estimates of model parameters. It appears that the most reliable are the average values of the C max and C min , as well as the month when the C max is most frequently attained (Gomez-Muñoz, 1990 ). Furthermore, if interviews are carried out on a monthly basis over a suitable period of time or during the season with the highest catch, the model parameters have a greater precision, generating more precise estimates of catches.
The main problem when using this model lies in the estimate of total catch for a given fishing site. The average number of fishing boats and monthly trips for each fishing site are difficult to obtain from the survey, owing to the irregularity of the fishery. This is the information which causes the greatest deviations in the calculation of total catches, and so it is necessary to exercise extreme caution when obtaining it.
The model of Gomez-Muñoz was used to generate catch estimates for the port of Aguiño which are close to the real data obtained at the fish exchange. It must be pointed out, however, that there is a certain percentage of catch which does not appear at the fish exchange. In the case of Aguiño, this percentage is very low, although at other ports in Galicia it may comprise almost the whole catch. It is extremely difficult, therefore, to compare model estimates of catch with that from sales data for this fishery for other ports.
Squid caught in this fishery (282 t) in 1992 was below the 400 t per year figure indicated by . In Galicia, since the trawler fishery contributes approximately 400 t per year of squid , the small-scale hand-jig fishery would comprise 41.3% of the total catch (682 t). Given the value of hand-jigged squid (£3.90-£8.90 sterling/kg), catches would generate £1.8 million sterling, whereas squid from the trawler fishery, sold at a lower price (£2.80-£4.40 sterling/kg), would generate El million sterling per year; that is, the hand-jig fishery represents 64% of the income from squid fishing in Galicia. The income obtained per fisherman in the smallscale fishery, however, is so sporadic that exclusive dedication to this activity is not feasible, as this necessarily requires a change of target species and fishing gear, due to the seasonality of catches.
Since the jig fishery is specific and localized, it may be monitored with precision. This is difficult, however, owing to the characteristics of the fishermen (retired, professionals and sport fishers), and also to the type of legislation in force. Local legislation causes most of the hand-jigged squid to be sold outside the fish exchange and, as a result, this is not officially recorded.
Although the L. vulgaris and L. forbesi fisheries in Galicia appear to be stable and not overexploited , a more rational, controlled management should be introduced to improve harvesting of these species. The use of models, such as the one by Gomez-Muñoz (1990)) marks a first step towards an assessment of this small-scale fishery. Continued study, with monthly sampling of size frequencies and following microcohorts in the population to broaden existing biological information , would lead to a greater understanding. This may then make it possible to apply frequently used models in other cephalopod fisheries (Pierce and Guerra, 1994) . 
